Reconstruction of enucleated mouse germinal vesicle oocytes with blastomere nuclei.
We have investigated the possibility that mitotic nuclei originating from preimplantation stage embryos and placed in the oocyte cytoplasm can undergo remodelling that allows them to undergo meiosis in the mouse. To address this question, we have used enucleated germinal vesicle (GV) ooplasts as recipients and blastomeres from the 2-, 4- or 8-cell stage as nuclear donors. We employed two methods to obtain ooplasts from GV oocytes: cutting and enucleation. Although efficiency of the reconstruction process was higher after enucleation than after cutting (90% and 70% respectively), the developmental potential of the oocytes was independent of how they had been produced. Nuclei from the 2-, 4-, or 8-cell stage embryos supported maturation in about 35%, 55% and 60% of cases, respectively. The time between nuclear envelope breakdown and the first meiotic division was shortened by up to 5 h in reconstructed oocytes, a period equivalent to the mitotic division of control blastomeres. About one-third of oocytes reconstituted with blastomere nuclei divided symmetrically instead of extruding a polar body; however, in the majority of them metaphase plates were found, suggesting that reconstructed oocytes (cybrids) underwent a meiotic rather than mitotic division. The highest percentage of asymmetric divisions accompanied by metaphase plates was found in cybrids with 8-cell-stage blastomere nuclei, suggesting that the nuclei from this stage appear to conform best to the cytoplasmic environment of GV ooplasts. Our results indicate that the oocyte cytoplasm is capable of remodelling blastomere nuclei, allowing them to follow the path of the meiotic cell cycle.